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keckxt  years  numerous  investigations  lave  been  published  in  the*  literature  concern¬ 
ing  llit'  cultivation  of  bacteria  in  semisvmhctie  and  .synthetic  media.  Among  these  the 
[ja jiers  concerning  ; he  jnvjiuration  o;  toxins  and  toxoids  in  seniisyiithctic  media  are  of 
special  nit  crest.  The  most  important  among  latter  is  casein  it .  form  of  an  acid 
hydrolysate  or  a  tryptic  digest  (Giad.-.u  and  Eieicis,  i!M0;  Finney  11*43;  Fizok.  1  1)43 ; 
Muller  and  Miller.  11)47,  ]!i53.  11)54}.  According  to  ti.e  opinion  ofthe.se  authors  the  use 
ol  semisynthetic  meciia  makes  it  possible  .systematically  to  obtain  toxins  of  high  activity; 
the  toxoids  prejiarod  in  such  media  show  a  high  degree  of  antigenic  and  immunogenic 
properlh.  ami  can  easily  he  concentrated  ana  purified. 

Until  recently  meat  media  v.viv  used  it;  tile  Soviet  Union  for  the  mass  production  of 
tetanus  toxoid  prepared  by  modifications  of  the  n.ethods  of  Kainon  and  Gitizman.  These 
tnecii.i  are  ur.suital.li-  for  the  mass  production  of  tetanus  toxin,  not  o...y  hecuttse  they  arc 
expensive,  hut  m«;;..y  because  it  is  -’inpossihlc  systcsnaticaily  to  obtain  front  tiiese  media 
tetanus  toxin  of  high  quality.  In  order  to  lower  the  price  of  the  distributed  preparation 
and  obtain  a  toxoid  of  higher  quality  we  replaced  the  meat  media  by  casein. 

In  preliminary  investigations,  trials  wore  made  of  20  different  formulae  for  culture 
media  the  main  constituent  of  which  was  casein  hydrolysates.  The  best  medium  for 
the  production  of  tetanus  toxin  was  a  medium  prepared  from  casein  hydrolysate  with 
tiie  addition  of  wheat  husk  ai  1  aqueous  yeast  extract. 

In  this  medium  40  batches  of  tetanus  toxin  (about  2,000  1.)  were  prepared.  The 
strength  of  the  toxins  obtained  from  the  casein  media  was  2-3  times  greater  than  the 
strength  of  toxi  s  prepared  in  the  media  of  Ramon  and  ftluzman.  The  antigenic 
properties  of  the  casein  toxoids  were  also  considerably  higher  than  those  of  the  antigens 
prepared  in  meat  media.  Whereas  our  production  toxins  prepared  in  Ramon  medium 
contained  an  average  of  750,000  Dim  and  75  F.U.  per  ml  a.  d  the  toxins  made  in 
Glu/.tnan  medium  1,000,000  Dim  and  100  F.U.,  the  toxins  made  in  casein  media  contained 
an  average  of  2, 000, 000  Dim  and  200  F.U. 

A  shorter  time  is  needed  for  the  inactivation  of  toxins  prepared  in  media  not  contain¬ 
ing  meat  than  of  toxins  prepared  in  Ramon  or  Gluzman  medium.  Whereas  toxin  in 
Glu/.man  medium  could  be  inactivated  in  20-25  days  and  in  Ramon  medium  in  18-21 
days,  the  inactivation  of  toxins  prepared  in  casein  media  took  place  in  15-1(5  days. 

In  an  investigation  of  the  antigenic  properties  of  toxoids  jireparod  in  media  not 
containing  meat  it  was  found  that  the  fixing  capacity  of  the  toxins  corresponded  to  the 
fixing  capacity  of  the  toxoids. 

The  characteristic  properties  of  )o  hatches  of  tetanus  toxins  are  given  in  Table  1, 
including  strength  and  fixing  capacity  as  well  as  th'-  antigenic  properties  of  the  toxoids 
prepared  from  these  hatches  nt' tetanus  toxins. 

In  experiments  on  guinea-pigs  the  degree  of  immunity  developing  as  a  result  of  the 
infection  of  ;..\oiiis  :vh  in  casein  media  was  investigated.  Each  batch  was  tested 

on  3.  or-’.  . n- v...iel.  were  each  injected  with  5  ml  of  toxoid.  Thirty  days  later 

tile  man......  Awn  lno,  2<K»  or  odd  Dim  of  tetanus  toxin. 

Tile  iim-nt  showed  Table  2)  that  ali  the  animals  immunized  wi: ..  t.-t. 
toxoid  of  oat . lies  nos.  35,  4(t,  52,  54,  55,  58,  and  5!)  survived  the  injection  of  luo 
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of  toxin  without  any  signs  of  tetanus.  Tito  guinea-pigs  which  hud  been  given  toxoid 
of  batches  no.  04,  74,  77,  81,  and  84  were  injected  a  month  later  with  100  and  200  Dim  of 
toxin.  Six  days  after  the  injection  of  the  challenge  dose  one  guinea-pig  showed  signs  of 
«ir»t  degree  tetanus.  In  addition  4  guinea-pigs  immunized-with  toxin  of  batch  no.  S4 
were  injected  with  500  Dim  of  toxin.  Three  showed  no  signs  of  tetanus,  but  one 
developed  second  degree  tetanus. 
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ll  s.  K.imiint.-kva,  K.  A.  Uii.’cut,  uiul  I.  V.  15i  i.anova 

'Hie  an; i^ri-n  content  ami  antigenicity  of  tin;  three  batches  of  tetanus  toxoid  nos.  Ill, 
Ti,  and  M  oiitained  in  casein  media  were  tested  1  year  after  they  had  been  prepared. 
Tec  antigenic  strength  of  these  hatches  of  toxoids  on  the  second  determination  was  as 
Ionovs:  hatch  no.  tit:  300  F.U..  Iiatch  no.  71;  3(H)  1’. U.  and  batch  no.  Si  :  >300<3UO 
J'  A. .  per  ml.  The  redetermination  showed  that  the  antigen  contents  of  these  hatches  of 
tetaims  toxoid  iiad  not  changed  during  1  year  of  storage.  Tile  decree  of  immimitv 
Jaoviiled  by  each  of  these  three  hatches  of  loxoid  was  investigated  in  3  guinea-;  igs, 
«  Inch  received  ml  of  toxoid  subcutaneously  in  the  foot.  .Alter  30  days  100  or  300  1  Aim 
of  let. .nits  toxin  was  injected  into  me  animals,  and  was  completely  neutralized  hy  the 
j>erum  of  the  immunized  animals  (Table  3).  The  experiment  showed  that  1  year  after 
preparation  the  antigenicity  of  the  toxoid  iiad  also  remained  at  the  previous  level. 

liiaduiiion.  four  batches  of  tetanus  toxoid  (nos  h-l,  !lo,  !l7.  e.mi  0s)  were,  used  for  the 
iiim'uniz.ition  of  guinea-pigs,  the  iilood  of  uiiieii  was  later  examined  for  its  antitoxin 
content,  'fhe  animals  received  two  injections  each  of  crude  toxoid  in  a  »oiumc  of  1  ml 
with  aii  interval  of  31  days.  Thirty  d.,ys  after  the  sec.  d  injection  tile  hlood  of  tile 

WHS  C\.»ni UlC‘(l. 

As  a  result  of  tiie  immunization  of  .7  guinea-pigs  with  toxoid  of  hatch  no.  containing 
3o0  r.r.  per  mi  the  serum  of  4  auimais  contained  and  of  one  animal  >  1  <  .7 

.A. I  .  per  mi.  .Antony  n  animals  which  had  been  immunized  witit  tetanus  toxoid  of  hateii 
no.  in)  containing  17,7  F.U.  per  mi  the  serum  of  4  contained  >1.10  <i  and  of  one 
>  i  <3  A.U.  After  imntt.nization  with  tetanus  toxoid  of  hatch  no.  OS  containing  175 
I'M.',  per  mi  less  than  1/10  A.U.  was  found  in  one  guinea-pig,  >  1/10  <1  in  3  guinea-pigs 
and  >1  <3  A.U.  in  3  guinea-pigs  (Table  3). 


T.oii..;  3  ])i;via.oe.Mi;.vr  of  antitoxin'  in  tiiu  siati.'M  ok  ocinka-i'kis  .uTitit  immunization 

WITH  TWO  INJIvCTIONs  OK  Tl.TANUS  TOXOlIl  PKKI-AUKI)  IN  CASHS  MEDIA 
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A\*c  further  investigated  the  immunizing  properties  of  tetanus  toxoids  prepared  in 
Casein  media  rial  adsorbed  on  aluminium  hydroxide. 

Tiie  adsorptive  capacity  of  the  aluminium  hydroxide  was  first  determined.  For  this 
purpose  we  add.  d  to  7  batches  of  tetanus  toxoid  containing  1-00-300  F.U.  per  ml  alumin¬ 
ium  hyu. oxide  .  la;  amount  of  3-5  mg  of  AL()a  per  mi  of  antigen.  The  completeness 
<?{  i» .. .  -'.i;  .N  d  from  the  amount  of  residual  toxoid  in  ihe  supernatant. 

Table  s’ . .  tm.t  in  tiie  li  series  of  tetanus  toxoid  examined,  not  .  -s  tla.n  .7  and  not 

moii-  i ......  .7o  F.U.  per  ml  remained  in  the  supernatant,  depending  on  the  antigen 

content  o,  the  teXoids, 
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Having  convinced  ourselves  »>t  the  fact  tlmt  the  tetanus  toxoids  prepared  in  casein 
medium  ..iv  well  adsorbed  we  carried  out  an  immunization  experiment  on  guinea-pigs 
"ltd  various  batches  of  tetanus  toxoid  adsorbed  on  aluminium  hydroxide.  Crude  toxoid 
uf  hutch  no.  f>4  contained  300  I<\1.\  per  ml;  after  adsorption  with  aluminium  hydroxide 
« 'iilv  25  F.U.  of  toxoid  remained  in  the  supernatant  lluid.  Toxoid  of  hatch  no.  00 
contained  17a  F.U.  per  ml,  hut  the  supernatant  fluid  alter  adding  aluminium  hydroxide 


T.uu.e  4.  Ansoarnox  er  titan  is  toxoid  l-itia'Mtia.  in  caseix  mictua  ox  ai.i:.minii;.m  iivni.uxnr. 
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contained  only  a  F.U.  The  fixation  capacity  of  the  toxoid  of  batch  no.  i)7  was  125  F.U., 
and  in  the  supernatant  fluid  there  were  25  F.U.  In  1  ml  of  toxoid  of  no.  OS  there  were 
175  F.U..  hut  after  adsorption  with  aluminium  hydroxide  Jihc  supernatant  fluid  con¬ 
tained  25  F.U. 

Two  gamps  of  animals  were  immunized  with  each  antigen,  some  with  crude  antigen 
and  others  with  adsorbed  crude  antigen.  The  guinea-pigs  were  immunized  with  two 
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per  ml  of 
crudo  toxoid 
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injections  of  1  ml  of  the  preparation  with  an  interval  of  21  days.  The  blood  for  the 
determination  of  the  antitoxin  was  taken  30  days  after  the  second  injection.  The 
experiment  showed  the  superiority  of  the  adsorbed  crude  antigen  over  the  unadsorbed 
crude  antigen.  After  immunization  with  unadsorbed  crude  toxoid  the  antitoxin  content 
of  the  serum  ranged  from  >1/10  to  <1  A.U.,  whereas  in  animals  immunized  with 
adsorbed  crime  toxoid  tne  serum  contained  a  much  higher  amount  of  antitoxin  (Table  5). 
After  imnumi,  ation  with  adsorbed  crude  toxoid  of  batch  no.  04  the  average  titre  of  the 
serum  was  13  A.U.  per  nd  (5  guinea-pigs),  and  after  immunization  with  toxoid  of  hatch 
no.  tio  the  serum  contained  15  A.U.  (2  guinea-pigs),  with  toxoid  of  batch  no.  !)7,  10  A.U. 
,5  guinea-pigs),  and  with  toxoid  of  batch  no.  OS,  5-5  A.U.  (5  guinea-pigs). 
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()i;  the  basis  ,,r  these  results  we  are  aide  to  recommend  for  the  mas.x  production  of 
tetanus  toxoio  ,t  medium  the  main  constituent  of  which  is  casein  hydrolysate.  in  this 
medium  tetanus  toxoids  with  high  antigen  content  and  antigenicity  can  he  prepared. 

\.  CONCLUSIONS 

t+i  Tetanus  toxins  prepared  in  casein  media  have  a  toxicity  of  If  or  3  times  greater 
remit li  than  toxiiis  prepared  in  Hamon  and  Giuzmaii  media. 
tH-j  Tetanus  toxoids  prepared  Lm  casein  media  have  an  antigen  eontent  ~  or  3  times 
greater  t!:....  toxoids  prepared  from  meat  media. 

tti)  The  inactivation  of  tetanus  toxins  prepared  in  casein  media  can  he  achieved  in  a 
shorter  time  than  the  inactivation  of  toxins  prepared  in  meat  media. 

Tiie  fixation  capacity  of  tetanus  toxins  prepared  in  casein  media  ran  parallel  to 
the  iixation  capacity  of  the  toxoids  expressed  in  F. L\  (taxation  units). 

+d)  The  immunizing  properties  of  en.de  tetanus  toxoids  pre.-aicd  hi  casein  media 
satisfied  the  standards  laid  down  in  the  instructions  for  the  preparation  of  tetanus 
toxoids  in  meat  media. 

7>i)  i  tc-invcstigution  carried  out  !  year  after  preparation  showed  that  the  antigen 
content  and  antigenicity  of  toxoids  prepared  in  casein  media  was  fully  retained. 

7?)  Crude  tetanus  toxoids  prepared  in  casein  media  are  well  adsorbed  by  aluminium 
hydroxide. 

'IS)  The  immunizing  properties  of  tetanus  toxoids  adsorbed  on  aluminium  hydroxide 
are  higher  than  the  immunizing  properties  of  crude  toxoids. 
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lx  is  generally  knoXn  at  the  present  time  that  after  irradiation  with  ionizing  radiation 
the  mechanisms  of  imhmnity  arc  damaged.  The  phagocytic  activity  of  the  reticulo¬ 
endothelial  cells  is  supjta^sscd  (Pestova,  Alekseev.,,  Wilkinson),  the  bactericidal 
properties  of  tiuids  and  tissue^+hminisli  (Klen>ffar»kaia.  Markus),  antibody  formation  is 
d.  pressed  Mektoii,  Taliaferro,  l\h*pv),  the/fScrmvabiiity  of  vessels  and  tissues  increases 
a.  -lev,  L.o.izot.ti.v),  ami  tluNJiulctious  of  the  vegetative  and  central  nervous 

.-Vs.  ...s  . lerg,.  ..  i  h.m.c  (Aoraniclikm OKivin.  l.cbedinskii). 

. .  is  n..t .tr.d  i....t  .ii'..di.iteu  animals  heeoi'iTK .more  susceptilde  to  infection  by  infee- 
.,_e,.ts.  an  .  ;....t  tite  e.u.i^Fof  the  infection  Is  more  severe.  Tins  is  substantiated 
.  y  ..  ....y  u.ita.  .... :  ton  i'oi,.ap«  more  rapid  and  severe  com.-  -  of  tuberculosis  in  irradiated 
.! k.o. . •  pigs,  ixorpi  r  disj/veivo  an  increased  susccptih.iity  to  pneumococcal  and 
st reptoi-oee.  I  in.'eetioipr^ii  irradiated  white  mice.  ‘Similar  *ia'n.  are  ax.d.ab’e  concerning 
t.,yp..uosoiu.‘  i,.tiv>mii , Xeimaii). mouse  typlmid  ((batin', .  rickcttsi,.-.-  .Zinsser), and  virus 
infectious  ilicutfer,  Sniorodiutsev,  etc.).  We  found  no  da. a  in  the  literature  concerning 
so.rochneto.sis  in  irradiated  animals. 


